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Abstract— The goal of the current study was to evaluate how oestrus synchronisation affected the reproductive 
effectiveness of native goats reared in two possible Gamo zone districts. Prostaglandin-based Lutalyse® (PGF2a) 
hormone was injected intramuscularly at a dose of 2.5 ml in a single shot to synchronise oestrus in sixty does. Does 
and chosen bucks were mate at random with a 1:10 buck to doe ratio right after the hormone treatment. The expression 
of standing heat when does were exposed to bucks was used to determine the oestrous response to hormone treatment. 
Within 96 hours, the does that displayed oestrus were allowed with bucks. Pregtone® was used to diagnose the 
pregnancy one month later, or it was done by visual observation. Approximately 85% of the does exhibited oestrus 
within 56 hours of hormone delivery, according to the results. The Pregtone® tool demonstrated high efficacy in 
detecting early pregnancy prior to hormone delivery. The observed rate of abortion was 6.12%, but the overall 
conception rate was 81.7%. In does, the gestation duration was 1532.56 days on average. The synchronised does' 
kid had an average birth weight of 2.4940.33 kg and a litter size of 1.31+0.46, respectively. While body weight and 
district had no effect on the oestrous response and conception rate, the does' age, parity, and body condition did 
(p<0.05). The oestrus response and conception rate of does with a parity of 1 to 4 were considerably higher than those 
of does with a parity of five. When it came to hormone treatment and conception rate, the does with body condition 
scores of 3 and 4 responded better than those with lower scores. Compared to younger does, older did displayed a 
reduced oestrus response and conception rate. It was discovered that taking age, parity, and body condition score into 
account during oestrus synchronisation in local goats was helpful for a higher conception rate. 


Keywords— conception rate; Gamo zone, indigenous goat; oestrus synchronization; reproduction 
efficiency. 


I. INTRODUCTION the most significant and frequently their only source 


An estimated 50.5 million goats are thought to exist in 
Ethiopia; 71.08% of these are female and 28.92% are 
male (CSA, 2020). The majority of goats in the country 
are native to the region (99.9%), with hybrid and/or 
cross breeds making up the remaining 0.01%. For 
people living in areas unsuitable for crop cultivation 
and cattle production, small ruminant husbandry is 
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of income (Daskiran et al., 2006). 


In Ethiopian agricultural systems, indigenous goats in 
particular make a substantial contribution to the 
diversification of production and means of 
subsistence for farmers who lack resources. 
Compared to sheep, goats are a smaller ruminant 
resource that is underutilized and poorly understood, 
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while interest in goat production in the tropics has 
increased recently. 


In temperate climates, goat reproduction is markedly 
seasonal, primarily because of the photoperiod effect. 
Animals' retinas detect variations in the length of the 
day's brightness, and the pineal gland is in charge of 
producing melatonin, a vital hormone, during short 
days and dark periods (Malpaux et al., 2001). 
Nevertheless, in tropical environments, they either 
don't reproduce seasonally or just show a slight 
periodicity. Nearly all year long, females undergo 
ovulation and display oestrus; nevertheless, there are 
short intervals of anestrous behaviour that can be 
observed based on several conditions such breed, 
latitude, heat stress, feed scarcity, physiological stage, 
and buck effect (Simões, 2015; Dereje, 2018). The main 
benefit of a non-seasonal breeding program for 
producers is a steady supply of milk, meat, and excess 
animals. Nevertheless, this approach results in low 
milk outputs and decreases the growth and survival 
of the offspring anytime late pregnancy and delivery 
coincide with periods of less than ideal fodder 
availability (Girma, 2009; Delgadillo, 2015). 


Oestrus synchronisation is now required in the 
reproductive management of goats due to the 
diversity in the duration of the oestrus cycle and 
(Omontese et al, 2016). 
synchronisation is a crucial assisted reproductive 


oestrus Oestrous 
technique used to regulate breeding time in order to 
breed females out of season (artificially) (Rahman et 
al., 2008). Prostaglandins, progestagens, and, more 
recently, straightforward manipulation of the "buck 
effect" are used to synchronise oestrus in order to 
enhance the reproductive management of native goats 
in tropical regions during the breeding and non- 
breeding seasons. These methods range from complex 
hormonal alteration to natural (bio-stimulation) or 
mixed protocols (Ak et al., 1998; Leboeuf et al., 1998; 
Whitley, 2004; Omontese et al., 2016). Nonetheless, 
cost-effectiveness, 


application simplicity, and 
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resulting fertility are factors that influence the 
selection of hormone and oestrus synchronisation 
procedures (Zeleke, 2015). Though there have been 
some initiations for the Menz sheep breed, there is 
little information available regarding the 
prostaglandin dose and application techniques in 


response to Ethiopian small ruminants (Zeleke, 2015). 


Goat reproduction performance is low due to 
reproductive management issues such as oestrous 
detection, early pregnancy diagnosis, and unclear 
ovulation timing (Baldassarre and Karatzas, 2004). In 
smallholder breeding programs, recently reviewed 
assisted reproductive biotechnologies (such as oestrus 
synchronisation and early pregnancy diagnosis tools) 
are accelerators to improve the reproductive efficiency 
of indigenous goat populations. Therefore, the current 
study's design was to enhance reproductive efficiency 
and planned kid crop for community-based goat 


breeding programs by means of oestrus 
synchronisation. 
II. MATERIALS AND METHODS 


Description of the study areas 


Two districts in the Gamo zone in southern Ethiopia — 
Arbaminch-Zuria and Mirab-Abaya—were the sites 
of the study. Geographically speaking, the Gamo zone 
lies between 50 and 60 N latitude and 360 and 370 E 
longitude. The typical minimum and maximum 
temperatures in the districts of Arba-Minch Zuria and 
Mirab-Abaya range from 10 to 25 degrees Celsius. In 
Mirab-Abaya district, the mean annual rainfall 
distribution runs from 854 to 1,278 mm, whereas in 
Arba-Minch Zuria district, it ranges from 854 to 1,527 
mm. In the districts of Arba-Minch Zuria and Mirab- 
Abaya, the height varies from 746 to 3,478 m.a.s.l. and 
from 746 to 2,539 m.a.s.l. The two districts were 
classified as highland, midland, and lowland agro- 
ecologically, and they were distinguished by a mixed 
livestock-crop farming system. 
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STUDY DISTRICTS 


LEGEND 


CJ Arbaminchzuriya District Boudary 
Sample Study Kebeles 
Cc] Mirab - Abaya District Boudary 


13,500 


27,000 54,000 Meters 
1 1 J 


Fig.1: Location map of study areas 


Sampling and data collection procedures 


Body condition score (BCS) was subjectively 
evaluated using a five-point rating system (1 = 
extremely thin, 2 = thin, 3 = average, 4 = fat, and 5 = 
very fat/ obese), according to FAO (2012). An animal's 
score was determined by using the tips of the thumb 
and fingers to feel the ribs and backbone. 


Oestrus synchronization 

21 doelings and 39 late-stage lactating and/or open 
does were randomly selected from Fetele (22), 
Faragosa (18), and Chano-Dorga (20) kebeles for the 
oestrus synchronisation investigation. Since 
prostaglandin hormone was only effective on active 
corpus litum, individuals who were either considered 
to be unhealthy, malnourished, showed heat sign 
within five days, non-cyclic, nursing, or pregnant 
were culled for synchronisation (Kefyalew, 2015). In 
order to reduce abortions caused by hormones, 
pregnancy 
ultrasonography) was also carried out prior to 


diagnose using Pregtone (field 
hormone administration. As previously advised, 2.5 


Int. J. Forest Animal Fish. Res. 


www.aipublications.com/ijfaf 


millilitres of  Prostaglandin-based lutalyse® 


(dinoprosttromethamine sterile solution, 
corresponding to 5 mg dinoprost per millilitre) 
hormone was injected intramuscularly in a single 
injection (Zeleke, 2015). Does were randomly 
assigned, based on a 1:10 buck to doe ratio, to mate 
with chosen bucks from the same kebeles immediately 


following hormone injection. 


The breeding bucks were supplied with 300 gm 
concentrate per day to maintain their body weight two 
weeks prior to and during the breeding time. 


Buck was permitted to serve doe oestrus within 96 
hours (Hamed et al., 2012). The expression of standing 
heat when does were exposed to bucks was used to 
determine the oestrous response to hormone 
treatment. After a month, a pregnancy was diagnosed 
using the Pregtone® or by ocular inspection to 
confirm conception. Number of does presented, age 
by dentition, initial body weight, body condition 
score, parity, number of does treated with PGF2a, 
number of does that responded to PGF2a treatment 
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and did conceive/get pregnant and give birth, 
gestation length, weight and sex of the child, litter 
size, and abortion rate are among the data collected 
for oestrus synchronisation. 
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55.68+19.92 hours (Table 1 and 2). 81.67% of does 
conceived or became pregnant overall. Abortion rate 
was 6.12% in the research locations. 


Table 1: Overall goat performance of oestrus synchronization in study areas 


Parameters N 
Ill. DATA COLLECTION PROCEDUR#§females presented for oestrus synchronization 60 
: Does gave response to hormone injection 51 
Data analysis . 
Does conceived 49 
Descriptive statistics, multivariate test and biR% aborted 3 


% 
100.00 
85.00 
81.67 
6.12 


logistic regression analyses were employed ta@j= 
determine the statistical significance of the effects of 
location, age, parity, body weight and body 
condition on oestrous response and conception rates 
by using SPSS Software ver. 20. 


The effects of location, age, parity, body weight, and 
body condition on oestrous response and conception 
rates were examined statistically using binary logistic 
regression analysis, multivariate tests, and 
descriptive statistics using SPSS Software version 20. 


IV. RESULTS 
Oestrous response and conception rates 


Following the delivery of 2.5ml of lutylase hormone 
per doe, almost 85% of the does expressed oestrus in 


Number of observations, %= percent 


Performance of synchronized does and kids 


Table 6 displayed the reproductive and production 
performances of the does over the course of three 
kebeles. The original mean body weight of the female 
population was 25.3243.13 kg. The synchronised 
children's mean birth weight was 2.49+0.33 kg overall. 
Does had a gestation period of 152.642.56 days and a 
litter size of 1.3140.46 days. The pregtone® technology 
has a 100% success rate in detecting early pregnancy 
before hormone therapy was administered. The 
locations of hormone delivery and other activities are 
shown in Figure 3. 


Table 2: The overall mean values for synchronized kids' and does performance in study areas 


Parameters N Mean SD 
Doe body weight (kg) 60 25.32 3.13 
Birth weight (kg) 58 2.49 0.33 
Male 33 2.60 0.33 
Female 25 2.34 0.27 
Gestation length (day) 50 152.62 2.56 
Oestrus response after hormone injection (hours) 51 55.68 19.92 
Liter size 59 1.31 0.46 


N=Number of observations, STD=Standard deviation 
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Pregnancy Diagnosis by Pregestrone 


Doe with twin kids 
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Fig.1: Hormonal synchronization of goat 


Factors affecting oestrous response and conception 
rate 

The oestrous response to hormone treatment was 
found to be significantly influenced by doe body 
weight (P<0.05) (Table 7). According to the regression 
analysis, for every kilogramme increase in body 
weight, there would be a 33.9% increased risk of an 
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oestrous reaction. The body weight of did not 
influence the rate of conception. Hormonal response 
and conception rate do not differ statistically 
significantly between research sites (P>0.05). The age 
of the does, parity, and body condition score all had a 
substantial impact on the rates of conception and 
hormonal response. Compared to those of parity 5, 
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those of parity 0-4 have demonstrated a noticeably 


greater differential in hormone response and 
conception rate. The oestrous response to hormone 
treatment and the rate of conception have been 
demonstrated to be highly influenced by body 
condition score. Doe responses to hormonal treatment 
and conception rate were higher in those with body 
condition scores of three and four than in those with 


lower scores. The rate of pregnancy and hormonal 
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response are significantly impacted by age as well. 
Compared to younger does, older did displayed a 
reduced oestrus response and conception rate. 


Table 3: Effect of body weight on oestrous response and 
conception rate of does 


Exp (B) 
0.339 0.036 1.403 
0.261 0.052 1.298 


Reference category p Sig. 
Response 
Conception 


Table 4: Variation in oestrus rate to PGF2a and pregnancy rate in the study areas 


Items Number of | Rate of response of Pregnancy/conception 
observations | does to PGF2a (%) rate (%) 
Overall 60 51(85.0) 49 (81.7) 
Sites NS NS 
Chano-Dorga 20 17 (85.0) 17(85.0) 
Fetele-Doronje 22 19 (86.4) 18(85.7) 
Faragosa 18 15 (83.3) 14(77.8) 
Parity s * 
0 21 20(95.2)2 19(90.5)2 
1 4 4 (100) 4(100) 
2 5 5 (100) 5(100)@ 
3 17 15 (88.2) 15(88.2)2 
4 7 7 (100) 6 (85.7)? 
5 6 6(0.00)> 6(0.00) 
Body condition score i ° 
2 12 6(50.0)® 5(41.7)° 
3 32 30(93.8)2 29(90.6)2 
4 16 15(93.8)2 15(93.8)2 
Age x x 
OPPI 8 8(100)@ 8(100.00)@ 
1PPI 14 13(92.9)a 12 (85.71) 
2PPI 6 6(100)@ 6(100)@ 
3PPI 17 17(100)2 17(100)2 
4PPI 15 7(46.7)» 6 (40.0)? 


Columns with different superscripts were statistically significant (P<0.05) 
* Statistically significant (P<0.05), NS statistically not significant (P>0.05) 


V. DISCUSSION 
Goat oestrus synchronization 


The current study's average oestrous response and 
conception rate were between the response and 
conception ranges reported in the literature. Zelelek et 
al. (2016) observed 55-65% oestrous response rate in 
Ethiopian sheep breeds. In Nigerian goat breeds, 
oestrous responses varied from 20 to 100%, while 
conception rates varied from 65.0 to 100% (Omontese 
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et al, 2016). The present study corroborates the 
findings of Santoralia et al. (2011), who reported that 
a high body condition score was linked to an increase 
in ovulation, with scores of less than two and greater 
than three corresponding to the lowest and highest 
pregnancy rates in sheep, respectively, regarding the 
effect of body weight and body condition score on 
to hormone treatment and 


oestrous response 


conception rate. Additionally, it was discovered that 
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pregnancy loss increased by 2.4 times for every unit 
decrease in bodily condition score (L6pez-Gatius et al. 
2002). In the current investigation, the responsiveness 
and conception rate dropped as dopant parity 
increased. Ungerfeld and Sanchez-Davila (2012) 
discovered that multiparous ewes had a considerably 
higher oestrous response to hormone treatment 
(91.5%) compared to primiparous ewes (75.0%). 
However, the rates of conception were statistically 
equivalent for both groups of ewes (59.6% and 50.0%). 
The current study's decreased responsiveness and 
conception rate as a result of the older goats' ages were 
consistent with Trigg's (2003) findings on Black Bengal 
goat synchronisation, which found that it caused 
super ovulation in younger goats. Nonetheless, 
research on the oestrous synchronisation of dairy 
cattle revealed that cows had a higher oestrous 
expression (90.9%) than heifers (63%), but there was 
no statistically significant difference in the frequencies 
of conception between the two groups (Bayemi et al., 
2015). 


The average birth weight of the children (2.49 kg) was 
lower than the results of Weldu et al. (2004) for Arsi- 
Bale goat under traditional management system, but 
higher than the findings of Deribe and Taye (2013) for 
Abergelle goat. The gestation length matched the 
findings of Girma (2009). The litre size of 1.31 was in 
contrast to Shenkute's (2009) findings for Kaffa goats 
kept under traditional management. The gestation 
length matched the findings of Girma (2009). The litre 
size of 1.31 was in contrast to Shenkute's (2009) 
findings for Kaffa goats kept under traditional 
management. The percentage of mechanical abortions 
that occurred throughout the trial demonstrated the 
effectiveness of the pregtone technique in identifying 
early pregnancy (between 30 and 40 days), as advised 
by Renco Corporation (2000) prior to hormone 
administration. 


VI. CONCLUSION 


After receiving hormone therapy, the does' overall 
oestrus response was 85%, but the pregnancy rate was 
81.67%, which was thought to be better for the 
production of goats by small-holder farmers. While 
location has little bearing on the oestrous response to 
hormone treatment and the rate of conception, doe 
body weight, body condition score, parity, and age do. 
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Oestrus response and conception rate often rise with 
increasing body weight and body condition score, 
while the opposite is true for parity and age. 
Therefore, in low input production systems, it is 
crucial to take into account the proposed does' live 
body weight, body condition score, parity, and age 
categories backed with early pregnancy diagnosis 
methods in order to minimise the abortion rate. 
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